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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live'' 
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FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by 
the  Natural  and  Synthetic  Perfumery  Materials  Secrional  Committee  had  been  approved  by  the 
Petroleum,  Coal  and  Related  Products  Division  Council. 

This  standard  was  Prst  published  in  1965.  It  is  being  revised  with  a  view  to  bring  it  in  line  with 
the  trade  practices  prevalent  in  perfumery  industry  and  also  to  align  it  with  the  quality  level  of 
material  currently  being  produced  and  sold  in  the  country. 

Menthol  (  C10H20O  )  contains  three  asymmetric  carbon  atoms*  (  see  formula  given  below  ).  This 
cyclic,  saturated,  secondary  alcohol  may,  therefore,  exist  in  four  externally  compensated  and  eight 
optically  active  forms: 

CH3 

I 

•  CH 
H2.C  CHz 

I 

:h 

Mtnthol 

(  l-Methyl-4-  isopropylcyclohexane-3-ol,  Molecular  mass  156.27  ) 

This  standard,  however,  deals  with  only,  laevo-rotatory  1 -menthol  occurring  naturally  or  produced 
synthetically.  In  the  earlier  version,  racemic  dl-menthol,  produced  synthetically,  was  also  covered 
which  is  no  longer  commercially  available,  hence  has  been  deleted  in  this  revision. 

Menthol  occurs  in  the  Japanese  type  oil  of  mint  distilled  from  Mentha  arvensis.  L  which  contains 
65-70  percent  1-Menthol. 

In  India  a  phenomenal  development  for  the  production  of  1 -Menthol  from  oil  of  Mentha 
arvensis  and  its  improved  varieties  like  MAS-1  and  SHIVALIK  has  taken  place  during  the  period 
1970-1990.  Presently,  SHIVA LIK  oil  is  the  main  source  for  the  production  of  1 -menthol. 
SHIVALIK  mentha  oil  contain  75-78  percent  1-menthol.  1-Menthol  is  usually  obtained  by  fractional 
cooling  of  the  mentha  oils  from  4-  15**C  to  —  40**C  and  subsequently  separating  the  cake  of 
(-) -menthol  by  centrifuging.  Large  and  bold  crystals  of  1-menthol  are  then  obtained  by 
controlled  slow  cooling  crystallization. 

1-Menthol  is  also  manufactured  synthetically  in  India  from  delta-3-carcne.  1-menthol  can  also 
be  prepared  from  d-citronella  cx-citroncUa  oil,  menthoncs  and  similar  other  sources. 

1-Menthol  produced  from  natural  sources  is  available  in  the  form  of  powder,  flakes,  small  crystals 
and  big  crystals.  The  minimum  purity  of  powder  grade  menthol  is  98'5  percent  whereas  that  of 
big  crystals  is  as  high  as  100  percent. 

(  Continued  on  third  cover ) 
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1    SCOPE 

This  standard  pn scribes  ihc  rcqiiircnicnh^  mhJ  Ihc 
mclbods  ofsaniplingand  lost  tor  nu-nthol  I  jrgily  used 
Tor  flavoring  in  candies,  pan  niasala  and  chewing 
gums;  in  compounding  of  pharin;5cciilical 
preparations;  in  llavoring  of  loolh  j>asics,  moutli 
washes,  oral  preparations;  in  the  preparation  ot 
nicntboli/cd  cigarettes,  etc. 


2   RKFERKNCES 

The     following     Indian 
adjuiKts  to  this  standard: 

IS  No. 


standards     arv     ne*.cssary 


Title 


326 

(Part  1)  :  1980 
(Part  2)  :  1980 

(Part  4):  1980 


Methods  of  sampling  and  lest  for 
natural  and  synthetic  perfumery 
materials 

Samj»ling  (  second  revision  ) 

Preliminary  examination  of 
pcvfumj?ry  materials  and  samples 
(  second  revision  ) 

Determination  of  optical  rotation 
(  second  revision  ) 


(Part  6)  :  1986      Determination  of  solubility  (  ^ceond 
revision  ) 

(Part  16)  :  1989    Determination   of  melting  jx^int 
(  second  revision  ) 

1070:1992  Rea^ient       grade       water       — 

Specification  (  (liird  revision  ) 

22^4  :  1988  Method  ofolfactory  assessment  of 

natural  and  synthetic  jx-rfumery 
materials  ( first  revision  ) 

6597  :  1988  Glossarv  of  Uniis  relating  to  natural 

and  synthetic  perfumery  materials 
{first  revision  ) 

The  above  mentioned  standards  contain  provisions 
which,  through  reference  in  this  text,  constitute 
provisions  of  ihis  standard.  At  the  time  of  publication, 
the  editions  indicated  were  valid.  All  standards  arc 
subject  to  revision,  and  parties  to  agreements  based 
on  this  standard  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the 
standards  indicated  above. 


3  iKRMIN()L(H;Y 

For  the  purpi>se  of  this  standard,  the  definitions  given 
Ml  IS  6597:  1988  shall  apply. 

4  KEQl/IKEMENTS 

4.1    Deseriptjon 

The  material  shall  consist  of  colourless,  acicular  or 
prismatic  crystals  with  a  penetrating  pcppermml  like 
odour.  When  placed  on  the  tongue  the  material  shall 
impart  a  biting  sensation  and  a  slightly  bitter  taste 
followed  by  a  pleasant  feeling  of  cold. 

The  material  shall  also  be  tested  ollactorily  and 
especially  for  by -notes  as  prescrilx'd  in  IS  2284  :  1988, 


42  Identifieation  Tests 

4.2.1  A  five  jx^rcOnl  (w/v)  solution  of  the  material  in 
ethyl  a  Icohol  (90  percent  by  volume)  shall  be  natural  to 
litmus  solution. 

4.2.2  Dissolve  10  mg  of  the  material  in  1  ml  of 
sulphuric  acid  and  add  I  ml  of  a  solution  of  vanillin  in 
sulphuric  acid.  An  orange-yellow  colour  shall  be 
prodticed  whic4i,  on  addition  of  1  ml  of  water,  shall 
further  change  to  violet  colour. 

4.3  Freedom  fn)ni  rhyniol  and  Other  l^enols 

Dissolve  a  lew  crystals  of  the  material  in  1  ml  of  glacial 
acetic  acid,  add  three  drops  of  sulphuric  acid  and  one 
drop  of  nitric  acid.  No  green  colour  shall  develop. 

4.3.1  No  colour  due  to  the  presence  of  phenolic  sub- 
stances shall  be  produced  when  a  solution  of  the 
material  in  ethyl  alcohol  (90  percent  by  volume)  is 
added  to  an  aqueous  solution  of  ferric  chloride. 

4.4  Solubility 

The  material  shall  be  soluble  in  all  proportions  of  ethyl 
alcohol  (90  percent  by  volume)  when  tested  as 
prescribed  in  IS  326  (Part  6)  :  1986.      ^ 

4.5  The  material  shall  also  comply  with  the  require- 
ments of  Tabic  1. 
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Table  1  Requirements  for  Menthol 

{Clause  4.5) 


SI 
No. 

Characteristic 

Rcqidrement 

Method  of  Test, 
Refio 

(I) 

(2) 

(3) 

(4) 

0 

Coloor  and  appearance 

Colourless 
prismatic 
crystals 

IS  326  (Part  2):  1980 

ii) 

Melting  range,  ^ 

42  -44 

IS  326  (Part  16):  1989 

iii) 

Optical  rotation 

(10  percent  (m/v)  solution  in 
95  percent  ethyl  alcohol) 

-49Oto-50P 

IS  326  (Part  4);  1980 

iv) 

Non-volatile  matter, 
percent  by  GC,  Max 

0.05 

Annex  A 

V) 

Menthol  content,  percent 
by  GC,  Min 

99 

Annex  B 

5   PACKING  AND  MARKING 

5.1  Packing 

The  material  shall  be  supplied  in  air  tight  well-closed 
containers  permitting  a  minimum  of  air  space,  as 
agreed  to  between  the  purchaser  and  the  supplier. 

5.1.1  The  material  shall  be  well-prolcctcd  from  light 
and  stored  in  a  cool  place. 

5.2  Marking 

The  material  shall  be  mariced  with  the  following 
information: 

a)  Name  of  the  material; 

b)  Each  container  shall  be  clearly  marked  with 
the  origin  of  the  material  and  the  menthol 
content  (total  alcohols); 


c)  Indication  of  source  of  manufacture; 

d)  Net  niass  of  material;  and 

e)  Batch  nujiiber. 

6  SAMPLINC; 

Representative  samples  of  the  material  shall  be  drawn 
as  prescribed  in  IS  326  (Part  1) :  1984. 

7  1 ESIS 

7.1  Tests  shall  be  conducted  as  prescribed  in  4.1  to  4.4 
and  in  col  4  of  Table  1. 

7.2  Quality  of  Reagents 

Unless  otherwise  specified,  pure  chenircals  and  dis- 
tilled water  {see  IS  1070 :  1992)  «haH  be  employed  in 
tests. 


ANNEX    A 
[{Table  IJtemiy/)] 

DETERMINATION  OF  NONVOLA  TILE  MATTER 


A-1  APPARATUS 
Platinum  or  SUica  Dish 

A.2  PROCEDURE 


-about  25  mm  in  diameter. 


Place  5  g  of  the  material  in  an  accurately  weighted 
platinum  or  silica  dish,  and  place  it  on  a  water-bath. 
Continue  heating  till  most  of  the  material  has 
volatilized.  Transfer  the  dish  to  a  hot  air-oven  maintained 
at  105  ±  l^C  and  heat  to  constant  mass.  Cool  in  a 
desiccator  and  weigh. 


A-2.1  (Calculation 


Non-volatile  matter,  percent  by  mass  = 


ax  100 


where 


a    =  mass  in  g  of  the  residue,  and 

b    =  mass  ingofthe  material  taken  for  the  test. 
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ANNEX  B 
[Table  1,  Item  i\)l 

GAS  CHROMATOGRAPHIC  ANALYSIS  OF  MENTHOL 


B-0  GENERAL 

The  chfxmiatographic  conditions  given  here  are  for 
guidance  only. 

B-0.1  Outline  of  the  Method 

A  sample  of  the  material  is  dissolved  in  a  suitable 
solvent  (for  example,  hexane,  cyclohcxaiic  or 
petroleum  ether)  and  is  injected  into  the  gas 
chromatograph  where  it  is  carried  by  the  carrier  gas 
from  one  end  of  the  column  to  the  other.  During  its 
movement,  the  constituents  of  the  sample  undergo 
distribution  at  different  rates  and  ultimately  get 
separated  from  one  another.  The  separated  constituents 
emerge  from  the  end  of  the  cohimn  one  after  another 
and  are  detected  by  suitable  means  whose  response  is 
related  to  the  amount  of  a  specific  compornent  leaving 
the  column. 

B-1  APPAIi\TUS 

B-1.1  Any  suitable  gas  cbromatQgraph  and  column 
capable  ofbeingoperatedundcrconditions suitable  for 
resolvijigthe  individual  constituents  into  distinct  peaks 
may  be  used.  The  typical  chromatogram  for  menthol 
with  the  following  chromatographic  conditions  is 
shown  in  Fig.  1. 


Sample 


Menthol 


J  v. 


Column 

Material 

Stainless  steel 

Length 

12m 

Orifice 

D.32  cm 

Stationary  phase 
and  solid  support 

FFAP*  lOpercejitby 
mass  on  Chromosorb 
WHP,  100-120  mesh 

Carrier  gas 

Nitrogen 

Conditions 

Column  temperature 

ISQ^C 

Injection  port  temperature            210^C 

Detector 

Type 

F.I.D 

Temperature 

23CPC 

Fig.  1  A  Typical  Chromatogram  for  Menthol 


8-2  CALCULATION 

B-2.1  Area  Measurement  (See  Note) 

Since  normal  peaks  approximate  a  triangle,  the  area 
is  measured  by  multiplying  the  peak  height  times 
the  width  of  half  height.  The  normal  peak  base  is  not 
taken  since  large  deviations  may  be  observed  due  to 
tailing  or  adsorption.  This  technique  is  rapid,  simple 
and  fiairly  accurate  when  peaks  are  synmietrical  and  of 
reasonable  width. 

NOTE  —  Other  meUiods  of  are«  measurements,  namely,  triangula- 
tion,  disc  integrator  and  electronic  digital  integrator  if  fixed  with  GC 
machine,  would  be  of  great  advantage. 

B-2.2  Area  Normalization 

By  normalizing,  it  is  meant,  calculating  the  percentage 
composition  by  measuring  the  area  of  each  and 
dividing  the  individual  areas  by  total  area,  for 
example: 


*      Free  fatty  acid  phase  (FFAP)  in  carbowax  20  M  treated  with 
nitrophthalic  acid. 


Percentage  of  A  = 


Area  of  A 
Total  area 


X   100 


AMENDMENT  NO.  1    JANUARY  1999 

TO 

IS  3134  :  1992     MENTHOL  —  SPECinCATION 

(Tirst  Rtvuion) 

{Page  3,  clause  B-1.1,  line  10  >—  Subetitute  '3  m'fot  '12 m'. 
{Page  3,  clause  B-2  )  —  Delete. 

(PCD  18) 


Rep(agnpb)f  Uail.  BIS,  New  Delkj,  IndU. 


(  Continued  from  second  cover  ) 

In  this  revision,  a  new  requirement  of  purity  of  menthol  content  by  GC  has  been  included  and 
requirement  for  melting  range  has  been  revised  based  on  data  generated  through  indigenous  testing. 
Requirement  for  congealing  point  has  been  deleted. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the 
final  value,  observed  or  calculated,  expressing  the  result  of  a  test  or  analyis,  shall  be  rounded  off  in 
accordance  with  IS  2  :  1969  *Rules  for  rounding  off  numerical  values  (  revised  )\  The  number  of 
significant  places  retained  in  the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value 
in  this  standard. 


Standard  Mark 

The  use  of  the  Standard  Mark  is  governed  by  iht  prowsions  of  ihc  Bureau  of  Indian 
Standards  Act,  1986  and  the  Rules  and  Regulations  made  thereunder.  The  Standard  Mark  on 
products  covered  by  an  Indian  Standard  conveys  the  assurance  that  they  have  been  produced 
to  comply  with  the  requirements  of  that  standard  under  a  well  defined  system  of  inspection, 
testing  and  quality  control  which  is  devised  and  supervised  by  BIS  and  operated  by  the 
producer.  Standard  marked  products  are  also  continuously  checked  by  BIS  for  conformity 
to  that  standard  as  a  further  safeguard.  Details  of  conditions  under  which  a  licence  for  the 
use  of  the  Standard  Mark  may  be  granted  to  manufacturers  or  producers  may  be  obtained 
from  the  Bureau  of  Indian  Standards. 


Bureau  of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods 
and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in 
any  form  without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the 
course  of  implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade 
designations.     Enquiries  relating  to  copyright  be  addressed  to  the  Director  (  Publications  ),  BIS. 

Revision  of  Indian  Standards 

Indian  Standards  are  reviewed  periodically  and  revised,  when  necessary  and  amendments,  if  any,  are 
issued  from  time  to  time.  Users  of  Indian  Standards  should  ascertain  that  they  are  in  possession  of 
the  latest  amendments  or  edition.  Comments  on  this  Indian  Standard  may  be  sent  to  BIS  giving  the 
following  reference : 
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